The present investigation on the calorimetric determination of the heats of combustion of ethane, propane, normal butane, and normal pentane was undertaken because of the dearth of information concerning these thermochemical constants for which there is pressing need in industry and in the sciences.
Because of the dearth of information concerning the heats of combustion of these gases and because of the pressing need in industry and in the sciences for accurate values concerning them, the present investigation on the calorimetric determination of the heats of combustion of ethane, propane, normal butane, and normal pentane was undertaken.
II. UNITS, ATOMIC WEIGHTS, ETC.
The fundamental unit of energy employed in the present calorimetric experiments is the international joule based upon standards of emf and resistance maintained at this Bureau (4) . Recent experimental work in this Bureau (13) on the relation between the international and the absolute units of current and resistance indicates the relation between the absolute joule and the international joule, derived from standards maintained at this Bureau, to be 1 international (Bureau of Standards) joule = 1.00032 absolute joules. But for the sake of consistency the relation which has heretofore been used for converting the data obtained in the thermochemical laboratory of the Bureau of Standards will be used in the present and succeeding papers, until such time as the relation between the absolute and the international joule will be fixed by international accord. At that time, all the data that will have been obtained in this thermochemical laboratory will be converted to the new basis.
The conversion factors used throughout this paper are:
1 international joule = 1.00040 absolute joules 1 g-calis = 4.1850 absolute joules 1 The numbers in parentheses, here and throughout the text, refer to the references, p. 750. In table 3 are given the results of experiments on the determination of the ratio of carbon to hydrogen in the ethane, propane, normal butane, and normal pentane. In these experiments the combustion was carried out in the calorimetric reaction vessel and the analytical procedure was the same as that used for methane (6) 6 This formula gives an "error" that is three times as large as that obtained with the usual formula for the "probable error" of the mean. The "gas" energy and the "vaporization" energy were determined as in the previous investigations (6) .
As before (6) , calorimetric experiments were performed in which a number of ignitions and extinctions of the flame occurred, the purpose being to subordinate, relatively, the heat evolved in the combustion of the hydrocarbon to the "spark", "gas", and "vapor- The various data on the heat of combustion of ethane are compared in figure 2 . The values from Thomsen (1) and Berthelot and Matignon (2) are lower than the value from the present investigation by 1.05 and 0.19 percent, respectively.
PROPANE
The existing data on the heat of combustion of propane are those of Thomsen (1) and Berthelot The various data on the heat of combustion of propane are compared in figure 2 . The values from Thomsen (1) , and Berthelot and Matignon (2) are lower than the value from the present investigation by 0.35 and 0.50 percent, respectively. The data of the present investigation give, for the heat involved in the reaction, C ra H 2w+2 (gas) H --2 (gas) =nC0 2 (gas) + (n + 1)H 2 (liquid) at a temperature of 25 C and a constant total pressure of 1 atmosphere, the following values for ethane, propane, normal butane, and normal pentane: 
